This report presents the case of a 60-year-old woman who was diagnosed with stage IV lung adenocarcinoma with asymptomatic brain metastases and commenced chemotherapy with cisplatin/pemetrexed (CDDP/Pem). She experienced tonic-clonic convulsions on day 9 of the first cycle, which were accompanied by increased blood pressure (173/69 mm Hg) and headache. Therefore, brain MRI was performed to check for stroke or progression of brain metastatic foci. T2-weighted, FLAIR, and ADC map images showed high-intensity areas in the subcortical region of the bilateral parieto-occipital lobes, leading to a diagnosis of posterior reversible encephalopathy syndrome (PRES). The symptoms improved after treatment with antihypertensive and antiepileptic drugs. Clinicians should keep it in mind that central nervous system symptoms during anticancer therapy containing Pem may indicate possible PRES.
Introduction
There have been various reports of posterior reversible encephalopathy syndrome (PRES) since it was first reported by Hinchey et al. in 1996 [1] . Radiologically, it is characterized by a reversible MRI finding of high-intensity areas in the subcortical region of the parieto-occipital lobe on T2-weighted, FLAIR, and ADC map images. Pathologically, it is a reversible edematous change rather than an infarct. Clinical findings include headache, alterations in consciousness, epilepsy, and nausea, which peak in severity within 12-48 h of onset and then resolve [2] . Here we report a patient with pulmonary adenocarcinoma complicated by PRES following systemic chemotherapy with the pemetrexed (Pem) regimen.
Case Report
The case was a 60-year-old woman who presented to our hospital with increasing cervical lymphadenopathy. Detailed examination revealed stage IV lung adenocarcinoma with asymptomatic brain metastases and cervical lymph node metastases (T4N3M1b, epidermal growth factor receptor mutation-negative, anaplastic lymphoma kinase translocation-negative). She had a history of hypertension and diabetes, which were well controlled, and a performance status of 0. She commenced first-line chemotherapy with a combination of cisplatin (CDDP; 80 mg/m 2 , day 1, q3w) and Pem (500 mg/m 2 , day 1, q3w). Tonic-clonic convulsions suddenly occurred on day 9 of the first cycle of chemotherapy. The convulsions were accompanied by increased blood pressure (173/69 mm Hg) and headache, indicating possible stroke or progression of brain metastatic foci. Therefore, brain MRI was performed, showing high-intensity areas in the subcortical region of the bilateral parieto-occipital lobes on T2-weighted, FLAIR, and ADC map images ( Fig. 1 ). There was no clear evidence of hemorrhage, infarction, or increased metastatic foci. A diagnosis of PRES was made based on the seizures and brain MRI findings. Both hyperthyroidism and autoimmune disease, which can induce PRES, were ruled out. The symptoms decreased after treatment with antiepileptic (phenytoin and carbamazepine) and antihypertensive drugs (amlodipine). Eight days after onset, brain MRI showed that the areas with abnormal intensity had disappeared. Therefore, she was successfully discharged from the hospital 11 days after onset.
Discussion
PRES is triggered by various factors, including hypertension, renal failure, drugs, and autoimmune disease, but no precise mechanism has been identified. Plausible hypotheses include reduced cerebral autoregulation and blood-brain barrier impairment due to vascular endothelial cell damage, which may result in edematous change [3, 4] . Various drugs are causative, including cytocidal anticancer drugs, molecularly targeted drugs, immunosuppressants, long-term steroids, immunoglobulin preparations, erythropoietin preparations, and IFN-α [4, 5] . PRES has been reported with both monotherapy and multiple drug therapy with cytocidal anticancer drugs, including CDDP and methotrexate, which is a folate antagonist [6] [7] [8] .
Since the present case of PRES was a patient treated with CDDP/Pem, it is difficult to determine which anticancer drug was responsible. In 2016, Xie and Jones [9] reported a case of PRES associated with CDDP/Pem, which was concluded to be caused by CDDP based on the absence of previous reports of PRES related to Pem alone. In 2009, Nguyen et al. [10] also reported a case of PRES associated with CDDP/Pem, which was attributed to neurotoxicity of CDDP enhanced by dexamethasone for treating nausea and vomiting. On the other hand, Chen et al. [11] reported 3 cases of PRES in a phase II clinical study conducted with CDDP/ Pem/ziv-aflibercept and considered PRES to be due to vascular endothelial cell damage caused by the VEGF inhibitor ziv-aflibercept.
However, it should be noted that Pem is a folate antagonist, a drug of the same class as methotrexate, which induces PRES. The pharmacological mechanism of methotrexate is based on its inhibition of cellular dihydrofolate reductase, resulting in inhibition of the formation of tetrahydrofolic acid, which is necessary for DNA synthesis, to exhibit an antitumor effect [12] . In addition, methotrexate sometimes causes central neurotoxicity, which is characterized by convulsion and focal neurological deficits [7] . Pem also exhibits an antitumor effect by inhibiting multiple folate-metabolizing enzymes, including cellular dihydrofolate reductase [13] . Therefore, we are of the opinion that Pem, like methotrexate, could at least partially cause PRES.
At present, Pem is an important therapeutic option for stage IV nonsquamous nonsmall-cell lung cancer and is increasingly used as monotherapy. Clinicians should keep it in mind that central nervous system symptoms such as seizure during anticancer therapy containing Pem may indicate possible PRES.
